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Abstract: 

A control indicator is described for the gas-sterilization of objects and instruments with pcrcar- 
boxylic acid vapors, preferably peracetic acid vapors, in a closed chamber or in an autoclave, re- 
spectively. The application occurs in particular in health-care facilities, as well as also in the 
pharmaceutical industry. The control indicator will permit the determination, whether or not the 
packaged materials to be sterilized have already been subjected to the sterilization process 
whereby a mix-up with a not yet treated material will be prevented. A filter-paper strip impreg- 
nated e.g. with a crystal violet solution, is well suited as a control indicator, wherebv this colored 
filter paper will be quickly decolorized (bleached) by the pcr-acid vapors. 



PATENT CLAIMS 

1 . A control indicator for the gas-sterilization for testing the performed sterilization process with 
pcrcarboxylic acid vapors, preferably peracetic acid vapors, consisting e.g. of a filter paper 
impregnated with certain dye solutions of a defined concentration and subsequently dried, 
wherein the dye solutions contain one or several oxidatively fast bleachable dyes.* 

2. A control indicator according to claim 1, wherein the oxidatively fast bleachable dves pref- 
erably consist of cry stal violet, Victoria blue, China blue, cotton blue, gentiana violet, methvl 
violet, light green, malachite green, diamond fuchsin, fuchsin basic. or fuchsin acidic. 

3 . A sterilization indicator according to claim 1 and 2, wherein the dye solutions advantageously 
consist of a 0.5% solution of crystal violet in water. 
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A 



Application Field of the Invention 



The invention deals with a control indicator for the testing of the already performed gas- 
stcnl.zat.on of objects and instruments, in particular heat-sensitive instruments, in a closed cham- 
ber, preferably an autoclave, respectively. The application occurs in particular in health-care fa- 
cilities, as well as in the pharmaceutical industry. 

Characteristics of the known State of the Art 

In addition to the already known processes, which have been in practical use for a long 
time such as the gas-sterilization process with ethylene oxide and formaldehyde, the gas- 
sterilization with percarboxylic acid vapors has been introduced. Furthermore, the biological con- 
trol o. the gas-stenl.zcrs with specially prepared strips of bacillus subtilis or bacillus stearother- 
mophilus, has been well known, whereby this control is to be performed in defined time intervals 
c^g. semi-aiinually, by placing a larger number of these test-strips at the various locations within 
the sterilization chamber. For determining the functioning of the sterilizer, the bio-indicators have 
to be incubated for several days. However, no conclusions may be drawn, whether or not the pack- 
aged objects to be sterilized, have already been treated in the sterilization process. These types of 
control indicators, also often called treatment indicators, for the gas-sterilization with percarbox- 
ylic acid vapors have not been known. K 

Objectives of the Invention 

The objectives to be acliieved by the invention deal with the development of an indicator 
for he daily sterilization with peracetic acid vapors in a closed chamber or an autoclave respec- 
tively, whereby the occurred sterilization process will be indicated and a mix-up with still untreated 
objects and materials will be prevented. 

Presentation of the Essence of the Invention 

The objectives of the invention deal with the development of an indicator for indicating the 
performed sterilization of the packaged objects and materials to be sterilized with e g peracetic 
acid vapors whereby the already occurred sterilization will be indicated by optically readily rec- 
ognizable changes in the appearance for preventing a mix-up with still untreated items or materials 
and, thereby, for assuring a fast control of the treatment procedure. Since the rate of the decolori- 
zation process is different depending on the stability of the particular dye against an oxidation, a 
dye had to be found, which is suited for a high-quality control indicator. 

The objectives have been achieved according to the invention by utilizing the strong oxidiz- 
ing and blca.-.hing effects of the peracetic acid vapors on dyes suited for this purpose. 

According to the invention, a 0.5% solution of crystal violet in water is used. However the 
following aqueous dye solutions may e.g. also be employed: Victoria blue, China blue cotton blue 
gcntiana violet, methyl violet. light green, malachite green, diamond fiichsin, fuchsin basic and ' 
fiichsin acidic. The indicator is to be attached onto the packaged items to be kept sterile and/or 
placed into the packages. 
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Execution Example 



The filter paper to be used for the preparation of the indicator, will be immersed into the 
respective dye solution for about 5 minutes and subsequently be dried e.g. by a suspension in air. 
According to P G. Simon, Hygiene and Medicine 12,416(1 987), chemical indicators arc to have a 
minimal surface area of 1 cm 2 , but not more than maximal 3.5 cm 2 . These indicators arc attached 
onto the packages to be sterilized and/or placed into the packages. 

The prepared control indicators exhibit a very good storabilitv, if not dircetlv expose//, to 
sunlight for a longer period of time. 

At 45°C and an initial vacuum of 2.66 KPa (= 20 mm Hg) in a glass desiccator, the filter 
paper impregnated with a 0.5% crystal violet solution, will be completely decolorized bv peracctic 
acid vapors within 5 to 10 minutes. 



Translated by Hans L. Schlichting 
3999-99th Lane N.E. 
Circle Pines, MN 5501-4 

Phone: (612) 784-5350 

Date: March 10, 1997 
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Patentanspruche: 

1. Kontrollindikator fur die Gassterilisation zur Prufung des erfolgten Sterilisationsprozesses mit 
Perkarbonsauredampfen, vorzugsweise Peressigsauredampfen, bestehend aus z.B. Filterpapier, 
welches mit bestimmten Farbstofflosungen festgelegter Konzentration getrankt und anschlieftend 
getrocknet ist, gefcennzeichnet dadurch, daG die Farbstofflosungen einen Oder mehrere oxydativ 
schnell ausbleichbare Farbstoffe enthalten. 

2. Kontrollindikator nach Anspruch 1, gekennzeichnet dadurch, daft die oxydativ schnell 
ausbleichbaren Farbstoffe vorzugsweise Kristallviolett, Viktoriablau, Chinablau, BaumwoMblau, 
Gentianaviolett, Methylviolett, Lichtgrun, Malachitgriin, Diamantfuchsin, Fuchsin basisch, oder 
Fuchsin sauer sind. 

3. Kontrollindikator nach Anspruch 1 und 2, gekennzeichnet dadurch, daft die Farbstofflosung 
vorteilhafterweise eine 0,5%ige Losung von Kristallviolett in Wasser ist 

Anwendungsgebiet der Erfindung 

Die Erfindung betrifft einen Kontrollindikator fur die Prufung der erfolgten Behar.dlung bei der Gassterilisation von 
Gegenstanden und Instrumented insbesondere von warmeempfindlichen Instrumenten in einer geschlossenen Kammer, bzw. 
in einem Autoklav. Die Anwendung erfolgt insbesondere in Einrichtungen des Gesundheitswesens sowie in der 
pharmazeutischen Industrie. 

Charakteristik des bekannten Standee der Technik 

Zu den bereits bekannten und lange in Anwendung befindlichen Verfahren der Gassterilisation mit Ethylenoxid und 
Formaldehyd ist nun die Gassterilisation mit Perkarbonsauredampfen hinxugekommen. Bekannt ist die biologische Kontrolle 
der Gassterilisatoren mit speziell praparienen Sporen von Bacillus subtilis oder Bacillus stearothermophilus, die in festgelegten 
Zeitabstanden, r 8. halbjahrlich. durchgefuhrt werden mGssen, wobei eine groGere Anzahl von Sporenstrips Gber den garuen 
Sterilisatorraum zu verteilen sind und zur Feststellung der Funklionsfahigkeit des Sterilisators mehrere Tage bebrutet werden 
mussen. Damit kann jedoch keine Aussage daruber getroffen werden, ob die zu sterilisierenden verpacirten Gegenstande den 
SterilisationsprozeG bereits durchlaufen haben. Kontrollindikatoren, auch als Behandlungsindikatoren bezeichnet, fur die 
Gassterilisation mit Perkarbonsauredampfen sind nicht bekannt. 

Ziel dar Erfindung 

Es ist das Ziel der Erfindung. fur die tagliche Sterilisation mit Peressigsauredampfen in einer Kammer bzw. einem Autoklav einen 
Indikator zur Verfugung zu stelten, der die stattgefundene Behandlung anzeigt und damit Verwechslungen mit noch 
unbehandeltem Sterilgut vermeidet. 

Dirlegung das Weaens dar Erfindung 

Aufgabe der Erfindung ist es, zur Kontrolle der startgefundenen Behandlung des verpackten Sterilgutes mit 
Peressigsauredampfen einen Indikator bereitzustellen. der durch opiisch leicht erkennbare Veranderung die stattgefundene 
Behandlung anzeigt, damit Verwechslungen mit noch unbehandeltem Sterilgut verm-idet und somit eine schnelle 
Behandlungskontrolle gewahrleistet. 0a die Geschwindigkeit des Entfarbevorganges ie nach der Oxydationsbestandigkeit des 
gewahlten Farbstoffes verschieden ist, gait es einen Farbstoff zu finden, der kurzzeitig entfarbbar ist und sich somit fur einen 
hochwenigen Kontrollindikator eignet 

ErfindungsgemaG wird die Aufgabe dadurch gelost. daG die starke oxydierende und ausbleichende Wirkung der 
PeressigsSuredampfe auf bestimmte dafur geeignete Farbstoffe genutzt wird. 

ErfindungsgemaG wird eine 0.5%ige Kristallviolertldsung in Wasser benutzt. Weiterhin konnen z. B. folgende waGrige 
Farbstofflosungen aus Vikroriablau, Chinablau, Baumwollblau, Gentianaviolett, Methylviolett, UchtgrGn, Malachitgrun, 
Diamantfuchsin, Fuchsin bcsisch, Fuchsin sauer zur Anwendung gelangen. 

Der Indikator wird auf der tterilhaltenden Verpackung befestigt und/oder in die Verpackung hineingelegt. 



AusfChrungsbeispiel 

Das zur Herstellung des Indikators anzufarbende Filterpapier wird fur etwa 5min in die entsprechende Farbldsung eingetaucht 
und anschlieGend z. B. durch Aufhangen an der Luft getrocknet. 

Nach P.Ci.S.mon, Hygiene +• Medizin 12 (1937) 416. sollen Chemoindikatoren eine Mindestflache von 1 cm , hochstens jedoch 

3.5cm ; hab^n. Sie werden auf der sterilhaltenden Verpackung befestigt und/oder in die Verpackung hineingelegt. 

Die hergestellten KonuoHindikatoren sind gut lagerbestandig. wenn sie nicht langzeitig dem diretaen Sonnenlkht ausgesetzt 

werden. 

Bei 45*C und einem Anfangsvakuum von 2.56 KPa (= 20mm Hg) wird von den Peressigsauredampfen in einem glasernen 
Exsikkator mit 0,5%iger Kristallviolet;l6sung getranVtes Filterpapier in 5 bis tOmin vbllig entfarbt. 
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Abstract: 

A sterilization indicator is described for the gas-sterilization of objects and instruments with per- 
carboxyhc acid vapors, preferably peracetic acid vapors, in a closed chamber or in an autoclave 
respectively. The application occurs in particular in health-care facilities, as well as also in the ' 
pharmaceutical industry. The sterilization indicator for testing the sterilization process consists e g 
of a filter-paper strip impregnated with an eosin- or methylene blue solution, which will be gradu- 
ally but completely decolorized due to the oxidative effect of the percarboxylic acid vapors The 
time of the decolonzation will be adjusted to be in agreement with the sterilization time by selecting 
a suitable dye and a suitable dye concentration. 
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PATENT CLAIMS 



I. 



A sterilization indicator for the gas-sterilization for testing the sterilization with percarboxylic 
acid vapors, preferably pcracetic acid vapors, consisting e.g. of a filter paper impregnated with 
certain dye solutions of a defined concentration and subsequently dried, wherein the dye solu- 
tions contain one or several oxidatively bleachable dyes. 

A sterilization indicator according to claim 1, wherein the oxidatively bleachable dyes pref- 
erably consist of eosin B, eosin G, methylene blue DAB 7 *), methylene blue B extra, methyl- 
ene green, amidoblack 10B **) or rhodamine. 

A sterilization indicator according to claim 1 and 2, wherein the dye solutions advantageously 
consist of a 1% solution of eosin B, or a 2% solution of eosin G, or a 0.02% solution of methy- 
lene blue DAB 7 •), or a 0.0 1% solution of methylene blue B, extra, in water 



*) DAB 7 means "German Pharmacopeia, 7th. edition" -HLS 

••) Amidoblack or amido-schwarz is better known in the English literature as <e NaphthoI Blue 
Black" or also "Acid Black V\ C.I. 20470. - HLS 
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Application Field of the Invention 

The invention deals with a sterilization indicator for the testing of the gas-sterilization of 
objects, in particular heat-sensitive instruments, in a closed chamber, preferably an autoclave . 
The application occurs in particular in health-care facilities, as well as in the pharniaccuticii indus- 
try. 



Characteristics of the known State of the Art 

In addition to the already known processes, which have been in practical use for a long 
time, such as the gas-sterilization process with ethylene oxide and formaldehyde, the gas- 
stenhzation with pcrcaxboxylic acid vapors has been introduced. Furthermore, the biological con- 
trol of the gas-sterilizers with specially prepared strips of bacillus subtilis or bacillus stearother- 
mophilus, has been well known, whereby this control is to be performed in defined time intervals, 
e.g. semi-annually, by placing a larger number of these test-strips at the various locations within 
the sterilization chamber. For the daily application in a hospital practice, these types of bio- 
indicators are uneconomical, since an incubation time of several days is needed for evaluating the 
desired sterilization effects. Besides, the bio-indicators have onJv a limited life and have to be 
stored at 2 -8°C. 

A conclusion in regard to the sterility of packaged objects or instruments, respectively, can 
thereby not be drawn. Sterilization indicators for the gas-sterilization with percarboxvlic acid' va- 
pors have not been known. Therefore, in particular if considering a centralized supply of sterilized 
objects and materials, the physician cannot be reliably assured, that the sterilization has been ef- 
fectively performed in an economical manner. 



Objectives of the Invention 

The objectives to be achieved by the invention deal with the development of an indicator 
for the daily sterilization with peracetic acid vapors in a closed chamber or an autoclave, respec- 
tively, whereby the occurred sterilization process will be economically and optimally indicated or 
whereby the sterilization effect may be immediately evaluated after the performed sterilization 
process, respectively, and whereby the physician will be provided with this information with the 
greatest possible reliability without requiring costly procedures. ■ •■ 

Presentation of the Essence of the Invention 

The objectives of the invention deal with the development of an indicator for testing the 
sterilization of the sterile-packaged objects and materials with e.g. peracetic acid vapors, wherebv 
the indicator will assure a fast sterilization control by optically readily recognizable changes in the 
appearance. Since the rate of the dccolorization process is different depending on the stability of 
the particular dye against an oxidation, a dye had to be found, which is suited for a high-quality 
sterilization indicator. The objectives have been achieved according to the invention bv utilizing the 
strong oxidizing and bleaching effects of the peracetic acid vapors on dyes suited for this purpose. 
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mmH<ri 2? tS T V^ 9 ^ earriod ° Ut at ™ WtW V3CU ™ of 2 <* KPa (= 20 
mmHg) and at the preferred sterilization temperature of 45°C for a time of 1 hour Dyes are em- 
ployed, wh.ch wdl only be completely bleached within I hour under IheJ conSons AcTdS to 
Jemvenfon, l%eos,nB (V-dhit^H*^^ 

etrabromofluorcsceu, sodium) or 0.02% methylene blue DAB 7, or 0.01% meSle^e blue B ex- 
te. arc dissolve* » water. Furthermore, dye solutions of memylene ji SbSSlt 

irres SScT 6 ^ win be attached on **** to - — 



Execution Examples 

The filter paper to be used for the preparation of the indicator, will be immersed into the 
respect™ dye solufon for about 5 minutes and subsequently after a brief drip^ryinj win oVdL 
che m y 1 S T nS ' 0n m air u Accordin S t0 PG - Simon, Hygiene and Medicine 12^6^7) 
cm . These mdtcators are attached onto the packages to be sterilized and/or placed into the pack- 

fbleachin^inT' 0 ^ ^ COnccnlntion has » effect °« *e rate of the oxidative decolorization 
onTerSh , ' 3 ^"S^ C ° 1 ° rati0n d " e ,0 a ^ <™«ntrati°n, will require a 
I W VerSa ' We3ker dye SO,utions wi » bleach "«* faster. However the 

concentrate effect ,s relahvely small with the two eosin types, whJIe very large with methyl™ 

Most suitably, the following dye concentrations are to be employed: 

Eosin B (= eosin scarlet): 1%, 

Eosin G: 2% 

Methylene blue, DAB 7: only 0.02%, 

Methylene blue B, extra: only 0.01 %. 

The progressive decolorization of the red eosin sterilization indicators or of the blue colored methy- 
S f? hza r ■*■»■* ?"* » ofother chemo-indicators, could be continuously 5 
served in a glass desiccator containing saturated vapors of peracetic acid. The colored filter naoer 
strips were placed on the perforated porcelain plate and were examined at 45°C JSareXT 
pressure 

n^M , The . pre P ared c , olored ^emo-indicators exhibit a very gond storabilitv, if not directlv ex- 
posed to sunlight for a longer period of time. 

Some other relatively oxidation resistant dyes are also suited for the preparation of sterili- 
zation indicators, such as e.g. methylene green, amidoblack 1 0B or rhodamine. 

In the following tabic, the results of a decolorization with peracetic acid vapors are sum- 
marized, as observed in a glass desiccator at 45°C and an initial vacuum of 2.66 KPa (= 20 
mmHg). v 
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Filter Paper impregnated with 


Color 


Decolorized after 


1 % Eosin B 

2 % Eosin G 

0.01 % Methylene blue B extra 
0.02 % Methylene blue DAB 7 


scarlet red 
red 
blue 
blue 


about 1 hour 
about 1 hour 
about 1 hour 
about I hour 



Translated by Hans L. Schlichting 
3999-99th Lane N.E. 
Circle Pines, MN 55014 

Phone: (612) 784-5350 

Date: March 10, 1997 
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